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Objective: To probe into the mechanisms of electroacupuncture (EA) at Shangjuxu (ST 37) for treatment of 
the ulcerative colitis (UC). Methods: Forty male Wistar rats were randomly divided into 4 groups: a normal 
group, a model group, a Shangjuxu group and a non-acupoint group, 10 rats in each group. The UC rat model 
was made with enema of trinitro-benzenesulfonic acid (TNBSA), and the changes of interleukin-1ȕ (IL-1ȕ) 
and interleukin-4 (IL-4) contents after EA at Shangjuxu (ST 37) were observed. Results: EA at Shangjuxu 
(ST 37) could significantly decrease the IL-1ȕ content and increase the IL-4 content in the colic tissues of the 
UC rats with significant differences as compared with the model group and the non-acupoint group (P<0.05 
or P<0.01). Conclusion: The mechanisms of EA at Shangjuxu (ST 37) for treatment of the UC rats is 
possibly related with the decrease of IL-1ȕ, a inflammation-promoting cytokine, and the increase of IL-4, a 
anti-inflammatory cytokine. 
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In the recent years, medical researches have 
demonstrated that acupuncture has the function of 
regulating nerve-endocrine-immunity, and it can 
regulate both the inflammatory inducing factor and 
the anti-inflammatory factor in ulcerative colitis (UC), 
with good therapeutic effects.1,2 However, there are 
more clinical reports about acupuncture treatment of 
UC, but less experimental studies on the 
mechanisms.3,4 At present, Shangjuxu (ST 37) is 
usually used for clinical treatment of diseases of the 
large intestine with good therapeutic effects, but the 
mechanism is not completely known. According to 
the theory “the lower confluent point can cure 
diseases of the internal fu-organs” described in 
Huangdi Neijing (咘Ᏹݙ㒣), in the present study, 
changes of the interleukin-1ȕ (IL-1ȕ) and 
interleukin-4 (IL-4) contents were observed after EA 
at Shangjuxu (ST 37) for treatment of the UC model 
rats, so as to partially probe into the mechanisms.
MATERIALS AND METHODS 
Grouping and treatment of the animals 
Forty male adult and healthy Wistar rats, weighing 
260±20 g, sanitary grade, were fed in a tranquil 
surrounding with free access to food and water, and 
then fasted for 24h with free access only to water 
before the experiment. They were randomly divided 
into 4 groups, a normal group, a model group, a 
Shangjuxu group and a non-acupoint group, 10 rats in 
each group. The rats of the normal group were 
fastened on a special fixer on the next day after 
taking the saline substituting for the trinitro- 
benzenesulfonic acid (TNBSA, Sigma Company) 
solution and with no other treatment. The rats of the 
model group were fastened on the special fixer on the 
next day after successfully modeling with TNBSA 
without other treatment. The rats of the Shangjuxu 
group were fastened on the special fixer on the next 
day after successfully modeling with TNBSA and 
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given EA treatment at bilateral Shangjuxu (ST 37). 
The rats of the non-acupoint group were fastened on 
the special fixer on the next day after successfully 
modeling with TNBS, and were treated with EA 
0.5cm apart from bilateral Shangjuxu (ST 37). The 
mental state, food intake, daily activities, and the 
stools of rats were monitored. 
Methods of modeling  
According to ZHU Feng’s method, 5 after the rats 
were fasted for 24 h with free access to water, they 
were anesthetized with intraperitoneal injection of 
25% urethane (0.5 ml/100 g), and 30 mg TNBSA 
(0.85 ml in 50% alcohol solution) was injected into 
the rectum with a polythene polyviny l transfusion 
tube (2.0 mm in diameter and 20 cm in length, 
smearing paraffin oil on the outside) inserted 8 cm 
deep from the anus. Then, the rats took the horizontal 
position with the hind limbs put a little higher for 
preventing overflow of the liquid. The rats were 
naturally conscious with free access to food and 
water. 
Acupuncture methods 
According to The Experimental Acupuncture and 
Moxibustion Sciences, 6 acupuncture was given at 
bilateral Shangjuxu (ST 37) located about 5 mm 
below Zusanli (ST 36), with the needles (0.25 mmh
40 mm) perpendicularly inserted for a depth of 5 mm. 
After twirling the needles with a sense of tightness, 
the needle hands were connected to a SDZ-II Huatou 
electric stimulator, with the anode on the right side 
and the cathode on the left side. Parameters of the 
stimulation: the sparse-dense waves: sparse wave 4 
Hz, dense wave 50 Hz; the intensity: dial “1” of the 
instrument, inducing little vibration of the rats’ hind 
legs. The needles were retained for 30 min, and the 
treatment was given once a day for consecutive 10 
days. 
Collection and processing of the samples 
The rats of each group were killed 10 days after the 
respective treatment. The abdomen was open 
immediately and the colon was separated. The 
intestinal cavity of a distal colon segment about 10cm 
was vertically cut along the mesentery with a scissors, 
and was rapidly rinsed with ice-saline; the colonic 
tissue of about 100 mg was taken and put into a glass 
homogenizer to be homogenized with 0.4 ml absolute 
ethyl alcohol and then with 1.6 ml saline, followed by 
centrifugation at 4ć, 4000 rpm, for 15 min. The 
supernatant was pored into a EP tube and kept at 
20ć  for determination of the IL-1ȕ and IL-4 
contents. 
Determination of the IL-1ȕ and IL-4 contents 
The IL-1ȕ and IL-4 contents were determined by the 
balance method with the radioimmunoassy kits for 
IL-1ȕ and IL-4 supplied by Beijing North Institute of 
Biological Technology according to the directions of 
the kits. 
Statistical method 
The SPSS11.5 software was used, the measurement 
data in all the groups were expressed as mean ± 
standard deviation ( x fs), and the One-way ANOVA 
analysis was conducted. For the data with normal 
distribution and homogeneity of variance, the LSD 
method was adopted; and for those of heterogeneity, 
the Tamhane method was used for the paired 
comparisons.  
RESULTS 
Effects of EA on the IL-1ȕ content in the UC rats 
As shown in the following Table, when compared 
with the normal group, the IL-1ȕ contents in colonic 
tissue of the other 3 groups significantly increased 
(P<0.05); as compared with the model group, the 
IL-1ȕ content in the Shangjuxu group significantly 
decreased (P<0.05); as the IL-1ȕ content in the 
non-acupoint group was very close to that of the 
model group (P>0.05), but it was significantly higher 
than that of the Shangjuxu group (P<0.01). 
Effects of EA on the IL-4 content in the UC rats 
As shown in the Table below, when compared with 
the normal group, the IL-4 content in the model 
group significantly decreased (P<0.01), but it was 
very close to that of the Shangjuxu group (P>0.05) ; 
as compared with the model group, the IL-4 content 
in the Shangjuxu group significantly increased 
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(P<0.01); the IL-4 content in the non-acupoint group 
was very close to that of the model group (P>0.05), 
but it was significantly lower than that of the 
Shangjuxu group (P<0.01). 
Table. Comparison of the IL-1ȕ and IL-4 contents in the colonic tissue among the groups (ng/ml, x fs) 
Group n IL-1ȕ IL-4 
Normal group 10 1.140±0.062 0.622±0.148 
Model group 10  6.637±2.217* 0.335±0.044** 
Shangjuxu group 10    3.371±1.872*ǻŸ  0.571±0.134ǻǻŸ
Non-acupoint group 10  6.278±2.122* 0.355±0.056** 
Note: Compared with the normal group, *P<0.05, **P<0.01; compared with the model group, ǻP<0.05, ǻǻP<0.01; and  
compared with the non-acupoint group, ŸP<0.01. 
DISCUSSION 
Ulcerative colitis (UC) is a chronic non-specific 
inflammatory enteropathy with unclear cause. 
Abnormality of the immunological function is one of 
the key pathogenic factors, and cytokines may play 
an important role in the pathological course. 
Regulating the balance between the inflammatory 
inducing factor and the anti-inflammatory factor is of 
important significance for keeping the normal 
immune response of the intestinal tract.7,8
IL-1ȕ is produced mainly through the autocrine or 
paractine secretion, which can stimulate the 
production of other cytokines and inflammatory 
mediators, induce the expressions of immune 
molecules on the surface of antigen-presenting cells, 
thus providing the second signals for activation of T 
lymphocytes, promoting the proliferation and 
differentiation of B lymphocytes, mediating the 
secretion of immunoglobin, so as to activate the 
complements, kill the cells and phagocytes, 
strengthen the cellular immunity and humeral 
immunity to mediate the tissue injury course. IL-1ȕ
can also promote the expression of vascular 
endotheliocyte-leucocyte adhesion molecule, and 
make the chemotactic neutrophilic granulocytes and 
other inflammatory cells going into the bowel lesion 
parts, so as to induce a series of bowel inflammatory 
response and destruction of the tissues. So, it is 
generally recognized as one of the important 
cytokines for mediating the UC onset.9 In the present 
study, the IL-1ȕ content in the colonic mucosal tissue 
of the rats in the model group significantly increased 
as compared with that of the normal group, indicating 
that under the stimulation of foreign antigen, the 
bowel mucosal immune system is activated, and the 
lymphocytes, mononuclear cells/macrophages are 
involved in the immune response of the colonic 
mucosa, producing a great number of IL-1ȕ, and 
resulting in an increase of autoimmune inflammatory 
injury of the mucosa. The IL-1ȕ content in the 
colonic tissue was the lowest in the normal group, 
relatively higher in the Shangjuxu group, and the 
highest in the non-acupoint group and the model 
group, suggesting a close relation of IL-1ȕ with UC. 
After EA at Shangjuxu (ST 37), the IL-1ȕ content in 
the colonic tissue was decreased, indicating that EA 
at Shangjuxu (ST 37) can reduce the response of 
immune cells to inflammation, regulate the abnormal
immunological function, which is beneficial to 
eliminating the inflammation and repairing the 
injured tissues.  
IL-4 is synthesized mainly by the activated 
lymphocytes and has the immunoregulory action on 
the lymphocytes and macrophages. IL-4 has the 
descending immunoregulatory action, inhibits clonal 
formation of the human macrophages and suppresses 
the release of inflammatory mediators, exhibiting a 
strong anti-inflammatory action; 10 In case of UC, the 
release of hyperoxides and lysozyme and the activity 
of inducible nitric oxide synthase (iNOS) increase, 
thus synthesizing a large amount of nitric oxide (NO), 
accompanies with an over-production of free radicals 
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to injure the tissues, increasing the toxicity of the 
natural killer cells, 11 delaying the inhibiting action on 
H2O2, inhibiting the expression and activity of iNOS, 
and regulating the production of NO. 12 In the present 
experiment, the IL-4 content of the colonic mucosa 
decreased significantly in the model group as 
compared with that of the normal group, indicating 
that the decrease of the anti-inflammatory factor IL-4 
content may possibly be involved in the pathogenic 
mechanism. After EA at Shangjuxu (ST 37), the IL-4 
content was significantly increased as compared with 
that of the model group, showing that EA at 
Shangjuxu (ST 37) can up-regulate the anti- 
inflammatory factor IL-4 content and adjust the 
abnormal immune function, which is favorable for 
eliminating the inflammation and repairing the 
injured tissues. 
In brief, EA at Shangjuxu (ST 37) may show a certain 
therapeutic effects for UC. The mechanism is 
possibly related with the decrease of the 
inflammatory inducing factor IL-1ȕ content and the 
increase of the anti-inflammatory factor IL-4 content. 
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